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3 MATERIALS AND METHODS 
 
3.0 Overview 
This chapter described the type of material and chemical used in this study. Basically. 
The material and chemical used were BaSO4 powder and DTPA chelating agent. 
Besides that, the procedure and method to carry out the experimental work and analysis 
study were briefly explained. The methodology was about the solubility study, pH value 
measurement, viscosity, density, water content analysis, CHNS analysis, ICP-MS 
spectrometry study, FTIR analysis and NMR spectrometry analysis. 
3.1 Material and chemicals 
Acros organics BaSO4 powder from Fisher Scientific was used in this investigation. The 
purity of the white powder was 98% with density of 4.5 g/ml. BaSO4 molecular weight 
was 233.39 g/mol. 
DTPA used in this study was DTPA pentapotasium salt. It was light yellow clear 
solution. The molecular weight of DTPA was approximately 583.3 g/mol. 
3.2 Methodology 
Procedure of the experimental work and analysis study were briefly explained in this 
chapter. 
3.2.1 pH test 
The Mettler Toledo FiveEasy pH meter was used to determine the pH value of DTPA. 
Firstly, the pH meter was calibrated using the calibration buffer to improve the accuracy 
of measurements. Then, the 10 ml pure DTPA and DTPA-BaSO4 mixture were 
prepared in 50 ml beaker. The sensor of the pH meter was rinsed with distilled water 
and dried before dipped into the samples. After a while, the pH value appeared in the 
screen. 
 24 
 
Figure 3-1: Mettler Toledo FiveEasy pH meter 
3.2.2 Viscosity 
The Brookfield viscometer was used to measure the viscosity of pure DTPA and DTPA-
BaSO4 mixture.  
 
Figure 3-2: Brookfield viscometer 
Firstly, the calibration should be done to the viscometer. The sample, then, was 
prepared in the container for the viscometer. The spindle was immersed into the sample 
to the groove on the spindle shaft. After that, the spindle was attached to the viscometer. 
The torque speed was set to 9.7 percent at the temperature of 28.9
o
C. The value of 
viscosity was recorded 
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3.2.3 Density 
Cannon-Fenske Routine viscometer (Cole-Parmer brand) was used to determine the 
density of DTPA.  
 
Figure 3-3: Cannon-Fenske Routine viscometer 
Figure showed a Cannon-Fenske Routine viscometer tube. The sample was pour into 
leg “J” using pipette. The size of tube used was 75. The selection of tube-size used was 
determined using Appendix A. The tube was inserted into a holder and placed in an oil 
bath. The sample was immersed for 15 minutes to ensure its temperature reached 
equilibrium at 40oC. Then, the suction was applied to tube “A” and the sample was 
brought into the bulb “B”. The efflux time was measured by allowing sample to flow 
through mark “C” to “E”. The efflux time measurement was repeated 3 times to get the 
average. After that, the temperature of the oil bath was increased to 100
o
C. The suction 
was applied again and the efflux time was recorded.  
The density was calculated using equation (3.1) and (3.2) and the viscometer constant as 
shown in Appendix A. To obtain the density at 25
o
C, the result was extrapolated.  
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